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Lamar E. Hayslett, Kenmore,

and Fred H. Os-

borne, Snyder, N. Y., assignors to The Rudolph
Waurlitzer Company, Cincinnati, Ohio, a cor-

poration

Application August 5, 1941, Serial No. 405,522
(CL 197~-353)

3 Claims.

invention relates to a remote control appa-
which is particularly adapted to the selective
of automatic record changing phono-
‘aphs but which is equally useful for the selec-
¢ control of other mechanical or electrical ap-

ition in its preferred form includes g
r adapted to generate electrical signals

iver adapted to receive said signals and
selective operations in response there-
ably the signals are transmitted over

lines supplying power for operating the
itter, the receiver and the conirolled ma-~
d said signals are in the form of a high
v carrier wave modified by low frequency
- impulses.  However, many features of the
are applicable to other types of signal
ission such as independent metallic circuits
“OF radio communication between the transmitter
2 he receiver,

bject of the invention is to improve the
and accuracy with which operating signals

eceiver,
object of the invention is to improve
" of the receiver to reject spurious sighals
d from outside sources.

ain features of the apparatus disclosed in
present application are shown and claimed in
ing application of Charles J. Hull and
i H. Oshorne, Serial No. 355,204, filed Septem-
3. 1940, Patent No. 2,327,429 issued August 24,
and co-pending application of Francis M,
1midt and Gerald &, Smith, Serial No. 397,554,
une 11, 1941, Patent No, 2,348,312 issued

o

signal transmitting and receiving appa-
type disclosed in said co-pending
ns. ‘
T objects and features of the invention will
020! {from the accompanying drawings
‘oilowing deseription and claims:
is a diagram showing in conventional
2lation of the remote station, the re-
controlled machine in a form of the
which signals are transmitted over
Fig. 2 is a diagram of electrical con-
apparatus illustrating g preferred
1ote control station. Fig. 3 is g similar
illustrating a preferred form of receiving
Fig. 4 is an elevational view of certain
paxris of the receiving apparatus of
2. 3 is a similar view of the opposite side
I apparatus. Fig. 6 is g plan view of the

be transmitted, received and acteq upon by
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same. Fig. 7 is a diagram NMustrating an
native arrangement of a portion of the eleciricel
apparatus of Fig. 3.

The invention in the preferred form illustrated
in the drawings is designed for use in a home o»
commercial establishment which is rrovided w
the usual electrical wiring having suitahle ot
sockets to which the controlled machine angd
remote control apparatus may be connacted
the usual socket plugs. For use in a comumn
application such as g restaurant, the cont
ordinarily be dependent upon the insertiot

home use the coin conts

coin. Obviously for
In Fig. 1 there is shown & pair

s
3

may be omitted. ¥
of conductors {8 which may be considered ag ¢
distributory conductors of a commercial power
company leading to the premises on whict
invention is to be used, Connected to the
ductors {0 there is shown the usual local ¢
former {4 having a secondary winding conn
to power mains 12 Ssupplying the individual cus-
tomer of the power company. Suitable cutout
switches and overload protection, not shown, may
be assumed to be connected between the trans.
former {1 and the mains {2, Appliance outls:
sockets {3 are connected to the mains 12 i
usual manner and may he placed at any d
position on the premises. Adjacent any one

the outlets 13 there may be installed a zig
transmitter {4 having a cord {§
{6 which mey be connected to the socket i:,
signal receiver 17 having a cord {8 and plug

may be similarly connected to another of the socl
ets 13. The machine to be controlled is shov,
Fig. 1 in the form of an automatic record o

ing phonograph 26 connected to the signal recs
by a cord 2{. If desired, the receiver {7 m

placed within the cabinet of the phonogrant

Signal transmitter

and sockei :

i

For coin operation, the signal tran
may be provided with a coin slot 29
known form adapted %o recelve g coin of
denomination. Within the recelver there
vided a switch 23 which may Pe momen T
closed upon the receipt of g coin in the coin slog
22 or which may he manually operated when sui
able mechanism is unlocked by a coin in =
known manner. Many different forms o
receiver, coin operated switches Or ¢oin conty
switches which may be used, are known in
art and it is therefore unnecessary ic desc
the same in detail.

There are also provided a group of man
operated normally closed push button swiiche

o] -
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the buttons of which extend through the face of
the transmitter {4 and are accessible to an oper-
ator. Each of said switches may correspond to
a desired operation of the controlled machine and
as many such switches as desired may be used.
In Fig. 2 only four are shown. If agreater number
is necessary, they are connected in a similar man-
ner. The push buttons 24 are mechanically con-
nected in a well known manner so as to be mutu-
ally exclusive—that is, when any one of said but-
tons is pressed to open its switch, the button is
latched in position and any button or buttons pre-
viously pressed are released to normal position.
The mechanism by which this mechanical con-
nection is accomplished is well known in the art
and need not be described in detail.

There is also provided a motor driven multi-
peint switch 25 having a series of contact points
26 and a contact segment 27 connected by con-
ductors 28 to the push button switches 24. Said
switch has a contact finger 29 which is movable
from an initial position shown in the drawings to
engage successively the segment 27 and the con-
tact points 26. Other electrical apparatus within
the transmitter 14 includes an electromagnetic
relay 30 adapted when energized to close a pair
of normally open switches 3! and 32. A motor
34 is adapted to operate the multi-point switch
25 and to rotate a contact disc 35, a cam 36 and
a cam 37. The mechanical connections of the
motor to the switch 25, disc 35 and the cams 36
and 237 are indicated schematically in Fig. 2 by
broken lines and it is to be understood that these
connections are such thaf each of the driven
parts makes one revolution in a definite period
of time. The cam 36 operates a switch 33. The
cam 37 operates a switch 40. The contact disc
25 is engaged by contact fingers 38, 38A and 39
between which electrical contact is made through
said disc at certain points in the cycle of opera-
tion. The contact disc 38, the cams 38 and 37 and
the switch 25 are shown in Fig. 2 in an initial
idle position. Each cycle of motor operation starts
with the parts in this idle position and continues
until all of said parts are simultanecusly returned
to said position.

There are also provided electron discharge tubes
44, 42 and 43. Tube 41 is shown as a standard
pentode tube and is used as a generator of radio
frequency energy. Tube 42 is a twin triode tube,
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necessary D. C. potential for the plate circuits of
tubes 41 and 42. A condenser 53 connected be-
tween the cathode and ground serves to smooth
out the D. C. voltage.

The cathodes of the several tubes may be heated
by heating elements connected to suitable taps on
the primary or secondary windings of the trans-
former 41 in g conventional manner.

The remaining electrical apparatus illustratea
in Fig. 1 may best be described in connection with
the circuits in which they are included.

In the operation of the transmitter, one of the
push buttons 24 is first pressed to open its corre-
sponding switch. Each of said push buttornis cor-
responds to an operation of the controlled ma-
chine and in the case of a selective record chang-
ing phonograph, each of said buttons corresponds
to one of the records carried in the magazine of
said phonograph. When one of the buttons 24
has been pressed, a coin is deposifed and switch
23 is momentarily closed to complete a circuit for
the winding of relay 308 from the line conductor 44
through switch 23, relay 30, finger 38, disc 35 and
finger 39 to line conductor 45. The consequent
actuation of relay 38 closes switch 31 which is in
parallel with switch 23 and thus retains the relay
in energized condition after switch 23 has been
opened.

The operation of relay 30 also closes switch 32
and completes a circuit through said switch to
start the motor 34. The first movement of the
motor moves the contact disc 35 to bring finger
38A into engagement therewith. The resulting
electrical connection from finger 38A through
disc 35 and finger 39 to the line conductor 45
short circuits the switch 32. The motor thus
continues to operate until disc 35 has made a
complete revolution and a recess 54 in said disc
reaches the finger 38A and breaks the last men-

40 tioned electrical connection. This occurs when

48
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One of the triode elements is used as a radio fre- -

quency amplifier and modulator and the other as
an audio frequency oscillator. Obviously, two
standard triode tubes could ke used in place of
the single tube 2. Tube 43 is shown as g diode
tube connected as a half wave rectifier to supply
the necessary D. C. plate voltages for tubes 41 and
42, In practice it is advantageous to combine
the elements of tubes 1 and 43 in a single tube
but separate tubes are illustrated in the drawings
for the sake of simplicity.

Power for operating the transmitter is supplied
from the plug 16 to a pair of line conductors 44
and &5 in one of which there may be placed a
cut-out switch 44A and in the other an overioad
fuse 45A. A transformer 47 has its primary wind-
ing -connected to the line conductors 44 and 45
and its secondary winding arranged to supply cur-
rent for the rectifier tube 43. One terminal of the
secondary winding of transformer 47 is grounded
and the opposite terminal is comnected to the
anode 50 of the rectifier tube 43. The cathode &l
of said tube is connected to a distributory con-
ductor 52 which is maintained thereby at a suit-
able potential above ground and supplies the
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the parts have returned to their idle position
and a complete cycle of motor operation is thus
obtained even though switch 32 is opened during
the cycle. .

At a convenient point in the cycle of motor
operation an opening 55 in the contact disc 33
engages the finger 38 and breaks the circuit
through the relay 30. Said relay thus returns
to normal position with the switches 3{ and 32
open, .

By means of the apparatus just described, an
extremely brief momentary operation of the
switch 23 resulis in a complete cycle of motor-
operation. The retaining or “stick” circuit for
the relay through switch 81 and the retaining
circuit for the motor through fingers 38A and
39 insure positive operation of the cycle even
though the closure of switch 23 is too-brief in
itself to give a positive initiation to the motor
operation. ’

At the beginning of a cycle, the operation of
the motor moves cam 36 to close switch 33 and
said switch remains closed throughout the cycle of.
operation. 'The closing of switch 33 starts the
operation of the radio frequency oscillator tube
4f. Said tube is provided- with a conventional
anode-cathode circuit leading from the D. C. dis-
tributory conductor 52, through inductance %6
and tuning condenser 57 in parallel to the anode
58 and thence through the cathode 58 and switch
33 to ground. The grid-cathode circuit leads
from cathode 59 to control grid 60 through re-
sistor 61 and the parallel path formed by in-
ductance 62 and condenser 63, Inductance 36
and 62 are coupled to give the necessary feed-
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back for oscillation and the frequency of oscil-
lation is controlled by the tuning condenser 57.
Preferably oscillations of the order of 250 kc.
are used. Since switch 33 is included in the
anode-cathode circuit, radio frequency energy is
generated in the circuits of said tube only when
switch 33 is closed.

The radio frequency energy generated in the
tube 41 is amplified and power modulated by the
tube 42 and associated circuits. In tube 42 the
audio oscillator section consists of cathode 64,
control grid 65 and anode 66. 'The radio fre-
quency section of the tube consists of cathode 81,
grid 68 and anode 69. ‘The two cathodes 64 and
§1 are connected together and are connected to
ground through the lower half of g variable in-
ductance 70 which is thus common to the cath-
ode cireuits of both sections of the tube. A con-
denser Tl serves as a radio frequency by-pass for
the cathodes. The control grid §5 is connected
to the cathodes through a resistor 12 and to the
inductance 18 through a resistor 13, the switch
40, the switch 25 and certain of the switches 24,
depending upon the position of the finger 29. A

condenser 14 is shunted across the inductance 70 ¢
to complete the audio frequency tuned circuit.

The plate 66 is directly connected to the D, C.
distributory conductor 52. The grid 68 is cou-
pled to the grid of tube 41 through a condenser
i85 and resistor 76. Inductance 17 serves as a
radio frequency choke between grid 68 and the
cathode circuits. Anode 69 ig connected to the
D. C. distributory conductor 52 through con-
denser 78, variable condenser 79 and inductance
88 all connected in parallel and together form-
ing a radio frequency “tank”.

In the electrical connections just described, the
inductance 10 and condenser 14 form the tuned
circuit of the audio frequency section of the tube
42. The grid 65 receives the necessary energy
for oscillation from the tuned circuit only when
switch 40 is closed and a circuit is complete from
said switch through switch 25 and one or more of
the push button switches 24 to the inductance
18 and condenser T4. The lower portion of the
inductance 70 also forms a part of the cathode
cireuit of the radio frequency section of the tube
42, so that the potential of the cathode 61 is
affected by the oscillating current in the induct-
ance 10. Thus the inductance 10 serves the dual
purpose of producing oscillation and controlling
the potential of the cathode 67 to modulate the
radio frequency energy.

During each cycle of motor operation, the cam
31 and switch 25 are rotated through a ‘complete
revolution. The cam 37 is provided with a pro-
Jjecting portion 88 adapted to engage and close the
" -switch 40 for an appreciable period of time at
the start of motor operstion. Thereafter said
switch is engaged by a series of teeth 89 to pro-
duce a succession of much briefer momentary
actuations of said switch. The operation of
switch 49, so long as the circuit is complete
through switch 25 and the push button switches
24, thus results in modulation of the radio fre-
quency energy in the form of a single relatively
long power impulse followed by a succession of
much shorter impulses,

The switch 25 is operated by the motor 34 in
timed relation with the operation of the impulse
switch 40 and this relation is such that the finger
28 engages the contact segment 21 during the
long impulse and the first of the shorter impulses
produced by switch 40. ‘The second of the shorter
impulses occurs when the finger 29 is in engage-
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ment with the first of the contact points 26. Sim-
ilarly, successive impulses occur while the contact
finger is in engagement with successive contact
points 26. The contact finger 29 is constantly in
engagement with a contact ring 80 connected to
the inductance 10 and condenser 74. The con-
tact segment 27 is connected to the switch 40,
Thus the modulating circuit is always complete
during the long impulse and the first of the shorter
impulses. Thereafter the movement of finger 29
introduces the switches 24 successively into the
modulating circuit. When a switch 24 which
hss previously been opened is introduced into the
circuit, said circuit is broken and no further power
impulses can be produced even though switch 40
continues to operate. For example, if the first of
the switches 24 has been selected, the circuit is
broken when the finger 29 moves to the first of
the contact points 26. The generated signal then
consists only of the long impulse and a single
shorter one. If the first of the switches 24 is in
normal position and the second of said switches
has been opened, g second short impulse is added
to the signal. Thus the number of short impulses
is determined by the seiection of the proper
switch 24. In the specific construction just de-
scribed, the switch 25 and selector switches 24
operate upon the modulation circuit, ‘While this
is a preferred arrangement, it is obvious that this
form of control may be applied to other circuits
which control the transmission of the signels.

Radio frequency energy from tube 41 is fed to
the grid 68 through the condenser 15 and resistor
16 and is amplified, modulated and impressed
upon the tank circuit 18-—19—80 by the radio sec-
tion of the tube 42. The inductance §0 is coupled
with an inductance 81, connected in series with
an inductance 82 and a condenser 83 The in-
ductances 81 and 82, and the condenser 83 form
a link circuit in which currents induced by the
coupling with inductance 81 may be tuned by the
condenser 83 to eliminate harmonics. The in-
ductance 82 is closely coupled with an inductance
84 and loosely coupled with an inductance 85, and
said coupling induces corresponding high fre- -
quency energy therein. One terminal of each of
the inductances 84 and 85 is connected to the line
conductor 44, and the opposite terminals of said
inductances may be selectively connected to the
line conductor 45 by a switch 86 connected to the
last mentioned line conductor through g con-
denser 87.

By means of the connections just described,
the amplified and modulated radio frequency out-
put of tube 42 is impressed upon the line con-
ductors 44 and 45 by either one of the induc-
tances 84 and 85, the particular one of said
inductances to be used being chosen by manual
operation of the switch 86, and the choice depend-
ing upon the impedance of the external circuit be-
tween the remote station and the local station
and consequent strength of signal required.

From the foregoing description it will be appar-
ent that the transmitter generates and impresses
upon the power lines a signal consisting of & high -
frequency carrier modulated by a single relatively
long power impulse followed by a rapid succession
of shorter impulses and that the number of
shorter impulses in the series is determined by
the particular push button switch 24 which has
been selected.

Receiver

Power for operating the receiver {7 and the
controlled machine 20 is supplied from the plug:



4.
19 to o pair of power lines 188 and {8{. A trans-
former 102 has its primary winding connected to
the power lines 186 and {0{ and has the terminals
of its secondary winding connected to the anodes
of a rectifier tube 103. The cathode of said tube
is connected to a D. C. distributory conductor 105
and the midpoint of the secondary winding of the
transformer is connected to a conductor {67. The
conductors 105 and {07 are connected by an ex-

_ternal load circuit consisting of resistors {04, 106
andy {88 normally connected in series between
said conductors. The rectifier tube 183 thus serves
as a full wave rectifier to maintain a suitable
D. C. potential difference between conductors 105
and {87. One terminal of the resistance 108 is
grounded as shown in Fig. 3 and the resistances
mentioned are so chosen that conductor 187 car-
ries a niegative potential of approximately 95 volts
and the conductor 185 carries a suitable positive

potential for the plate circuits of the several tubes :

used in the receiver.

The. electrical apparatus of the receiver also
includes o radio frequency transforiner {83, a pen-
tode tube 118 used for radio frequency amplifica-
tion, a radio freguency transformer iii, a tube
112 having a diode rectifier section and a triode
amplifier section used for audio frequency ampli-
fication, & similar tube {13 and a pentcde tube
1i3A. Other electrical elements shown in Fig. 3
will be described in connection with the circuits
in whieh they are included.

The primary winding of the transformer i08
is connected to the line conductors {89 and {61
through condensers ii4 and {15 adapted to trans-
mit radio frequency energy but to block the usual
§0 cycle commercial current. Thus the modulated
radic frequency signals generated in the trans-
mitting apparatus are conducted from the trans-
mitter {4 through the line conductors {2 and line
conductors 180 and i0f to the transformer 109
and said signals induce corresponding currents in
the secondary winding of said transformer. A
tuning condenser {16 is connected in paraliel with
the secondary windings of the transformer {88
fo complete a resonant circuit which may be
tuned to the radio ifrequency of the incoming
signals. The resulting signal is impressed on the
control grid 147 of tube £18. The cathode [i8 of

tube 118 is connected to ground through a con- i

ventional biasing resistor 118 and condenser 12§
and the anode 12 of said tube is connected to
the positive D. C. distributery conductor (6§
through a tuned circuit consisting of the primary
winding of transformer {i{{ and a tuning con-
denser 122. The connections just described con-
stitute ‘o conventional stage of radio frequency
amplification by means of which the incoming
signals are amplified and impressed upon the pri-
mary winding of transformer {{1.

The secondary winding of transformer i is
provided with a tuning condenser {23 in parallel
therewith to complete a tuned secondary circuil,
one terminal of which is connected to the ancde
{94 of the rectifier section of tube {{2. The op-
posite terminal of said tuned circuit is connected
to the cathode {25 of said tube through resistors
t9§, 127 and {28. The D. C. voltage produced in
the circuit just described by operation of the rec-
tifier section of tube {2 appears across the Tre-

sistors 126, 127 and {28 and is applied to the con-
trol grid circuit of tube {i0 through a conductor
§29 and a filter network consisting of a resistor
120 and condensers §21 and 132 {o proviie aulc-
matic volume conirol.
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The control grid 133 of the amplifier section
of tube {12 is connected through a coupling con-
denser 134 to a point in the rectifier circuit jus:
described where suitable variations in voltage ars
obtained for the operation of said amplifier sec-
tion. Said grid is connected to ground through
a conventional grid coupling resistor {34A. The
cathode 135 is connected to cathode {25 and is
biased to ground in a conventional manner. The
anode 136 is connected to the D. C. distributory
conductor {05 through a resistance 137. The con-
nections just described complete a conventional
stage of audio frequency amplification as & result
of which a pulsating current of audio frequency
corresponding to the transmitted impulses is gen-
erated in the circuit of anode (36.

The anode 136 is coupled through g series tuned
circuit consisting of a condenser 138 and induct-
ances 139 to a rectifier circuit including the rec-
tifier cathode (49, a variable inductance 141, par-
allel connected condenser 142; a resistance {43
and the anode 188. 'The condenser 142 and in-
ductance {4{ form a parallel tuned circuit which
together with the series tuned circuit 138-—138
passes the audio frequency signals of the desired
frequency and rejects all others. As a result a
rectified current flows in said rectifier circuit dur-
ing signal impulses and the direction of said cur-
rent is such that the upper terminal of resistor
{43 is at a lower potential than the lower termi-
nal thereof when current is flowing. Between im-
pulses and when the apparatus is standing idle,
no rectified current flows and both terminals of
resistor 143 are at the same potential-—i. e. the
potential of the negative D. C. distributory con-
ductor 187 to which the lower terminal is con-
nected. .

The cathode {45 of the triode section of tube
113 is connected to the lower terminal of resist-

¢ ance {43 and the control grid {4% is connected

to the upper terminal. The anode {47 is con-
nected to ground through a resistance {48. Since
the resistances 108, 106 and 104 in the external
load circuit of the rectifier {03 are proportioned’
to maintain the potential of conductor {87 ap-
proximately 95 volts below ground potential, ths
connection of anode 147 to ground gives said
anode a potential sufficiently above that of cath-
ode {45 for operation of the triode section of the
tube.

In the operation of the second section of tube
113, the cathode 185 and control grid (48 are at
the same potential as long as no signal impulses
are received. The anode circuit therefore draws

' 5 steady direct current from the rectifier §83.

When a signal impulse is received the resulting
current through resistor 143 depresses the poten-
tial of grid 145 to a point where cutoff occurs and
the anode current is thereby interrupted for the
duration of the signal impulse. The output of
tube 148 therefore consists of & steady direct cur-
rent interrupted during each signal impulse.

In the tube 113A, the cathode 145 is biased to
ground through resistance {50, the control grid
{51 is directly connected to the anode 147 and so
carries substantially ground potential during
signal impulses and considerably less than
ground potential in the idle state of the appa-
ratus when current flows in the circuit of anode
147 and there is a corresponding voltage drcp in
resistor {48. The low grid voltage in the idle
state biases the tube to cutoff, while the increase
during signal impulses is sufficient to permit a
strong plate current to flow between the ancde
152 and the cathode 149. The output of tube
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is thevefore the reverse of that of tube 13
1sists of a series of current impulses cor-
nding to the signal impulses received. The
e of tube 113A is connected through the

ng of an electromagnet coil 153 to the posi-
vive . C. distributory conductor 105 and said
magnet coil may therefore be energized by the
fdow of current in the anode cireuit in response
to the signal impulses.

In order to preveng actuation of the magnet 153
by iransient impulses of brief duration, there is
provided time delay means which initially limits
sponse of the magnet to impulses of at least
determined duration less than the duration
the long impulse with which each signal series
is begun but greater than the duration of the
shorter subsequent impulses and greater than the
duraiion of spurious impulses apt to be received
on the power lines from external sources. When
the relay 153 has once been actuated in response
to the longer impulse, the time delay device is
watically rendered inactive and remains in-
until o predefermined time afier the ces-

ionn of & series of impulses. Thus the relay
3 may vespond to the briefer signal impulses
vnen they follow normally a longer impulse.
¢ time saving resulting from the use of rela-
dvely brief signal impulses is thereby realized
without danger thaé the apparatus may be im-
1 erated by brief impulses from an ex-

the preferred form of the apparatus shown
e drawings, the time delay device mentioned
foregoing paragraph consists of g con-
184 connected at one side to the anode
¢ and control grid 31 and at the other side
cted to ground through .a normally closed
i88. A second condenser 156 of much
cabacity is permanently connected 1o
und in parzllel with condenser 154 and switch
The changes in potential of the anode 147
1t control grid i5f must be accompanied by
sponding changes in the charges carried by
condensers §54 and i%6. The time required
& charge both of sald condensers when a signal
¢ is received is sufficiently great to prevent
181 from reaching an cperative poteri-
ihe impulse persists for a predeter-
. of time. The capacities of the

npulses. As long as the condenser 54 remains
cnnected, the magnet 153 cannot réspond to the
horter signal impulses but may respond to the
sager initial impulse. When the switch 155 has
. opened, as hereinafter described, the con-
suser 154 is disconnected from the circuit and
e condenser {56 glone controls the timing of
spense. The ecapacity of condenser (5§ is suf-
wiy low to permit accurate response to the
er signal impulses.
magnet {83 operates a double throw switch
oy means of which the vesistance 106 is dis-
ected from the externsal load cireuit of the
r 183 and the winding of & relay 158 is
tituted therefor in said circuit. The relay
operates’ the switch 155 to disconnect the
condenser {54 and render the apparatus respon-
ive 1o i The relay

%0 the shorber signal impulses.
is of the slow drop type in which the drop-
out time is less than the normal interval be-
o signal impulses. The switch {55 thus re-
open throughout a series of signal im-
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pulses and is closed only after the lapse of o
predetermined time after the last of such a series.
Said predetermined timeé is determined by the
drop-out time of the relay 158.

The substitution of the relay coil 158 for ths
resistance 106 in the load’ circuit of the rectifier
103 insures that the resistance characteristics
and potential characteristics remain substan-
tially the same. This is made possible by the
fact that the resistance of the windings of relay
158 is made substantially the same as that of the
resistance (08, Purfhermore, condensers {38
and 180 of relatively large capacity connected
across said load circuit resist sudden changes in
botential characteristics. When switch 155 is
operated by relay 158, a front contact of said
switch connects a resistance 16 in parallel with
the resistance 108. The resistance 161 provides
an additional current path to carry the increased
current in the lower portion of the load circuit
caused by operation of the magnet 153 and thus
insures that said operation does not materially
disturb the voltage characteristics of said load
circuit. The relay 15§ also operates & double
throw switch 162 which disconnects the resist-
ance 104 from the rectifier load circuif and con-
nects the winding of a slow drop magnet 63 in
its place. The purpose of the operation of said
magnet will be deseribed hereinafter,

Briefly recapitulating the operation of the ap-
paratus just described, the magnet 153 responds
first to the long initial signal impuise and in so
doing actuates magnet 158, Maznet (50 onarates
switch 55 to disconnect condenser {54 and ren-
der the magnet {53 responsive to the shorter im-
pulses. Magnet 158 also actuates magnes {83
through switch 462, During s series of impulses
the magnet 153 is repeatedly actuated and mag-
nets 158 and {63 remain continuously in actusted
bosition. At the end of a series of impuises, mag-
net 158 drops out and at o predetermined time
thereafter, depending upon its drop-out time,
magnet 168 returns to its normal position.

Referring now to Figs. 4, 5 and 6, there is shown
therein mechanical apparatus controlied by the
magnets {53 and 163. Said apparaius inciudes
& stationary frame {84 in which there is moundad
a rotatable shaft {85, Said shaft has secured
thereto a raichet wheel 165 ang s palr of con-
tact fingers 167 and {68. The contact fnger 187
is' adapted to engage contact points 189 mountad
on an insulation plate {78 angd the finger 143 is
adapted to engage g contact segment 17! mounted
on saiq plate. The fingers 187 and 68 are elec-
trically connecied 6 each other but suitably insu~
lated from the shafi 165 and other parts of the
apparatus. The magnet 153 is mounted on & dore
72 suitably supported on the frame 154 and is
provided with an armature #713 mounted on »
rocking coliar 174 which is freely carried on the
shaft {65. The rocking collar {14 is provided with
an arm {15 carrying a pawl 11§ adapied to engage
the teeth of the ratchet wheel 185. The rocking
collar {74 is normally held in the position shown
in the drawings by a tension sprivg $17 and the
pawl 178 is urged toward engagement wiih the
ratchet 168 by a tension spring i78. In the idle
position however, the spring 177 holds the pawl
118 against a stop pin {18 and retains said pawl
out of engagement with the ratchet. The vock-
ing collar iT4 is provided with an insulated pin
{80 adapted to engage and actuate the switch
{57.

In the operation of this portion of the appa-
ratus each actuation of the masznet {5

158 draws

i
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the armature 113 toward said magnet and rocks
the collar 174 on the shaft 165. At each such
operation the pawl {76 engages the ratchef 166
and advances the same a distance corresponding
to one tooth of the ratchet. Each such advance
also corresponds to the spacing of the contact
points 169 so that the finger {67 is brought suc~
cessively into engagement with said contact
points.

The magnet (63 is provided with a core 181
mounted on the frame {64 and provided with a
number of copper slugs 182 to provide the neces-
sary slow drop action. Said magnet has an arma-
ture 183 normally held against a stop 184 by a
tension spring {85. Said armature carries a resil-
jent finger 186 engaging a pin 187 carried by a
pawl 188 which is pivotally mounted on the frame
{64 by means of a pivot screw (88. The arma-
ture {83 also carries a rigid finger 180 adapted
to engage the undersurface of the pin 187

In the operation of the magnet {63 the finger
{86 resiliently presses the pawl {88 against the
ratchet 166 and prevents counterclockwise move-
ment of said ratchet, referring to Fig. 5, while
permitting clockwise movement of said ratchet
by operation of the magnet 153. When the mag-
net 163 is deenergized at the end of a series of
signal impulses, the finger 180 positively lifts the
pawl 168 clear of the ratchet wheel {66 and
permits said ratchet wheel to be returned to nor-
mal position by a tension spring {81 anchored
at one end of the frame 164 and at the other end
anchored to the shaft {65

Referring again to Fig. 3, there is shown therein
the controlled machine 20 in diagrammatic form.
Said machine may be an automatic phonograph
of the type disclosed in Wilcox Patent No.
2,002,236 _in which there is provided electromag-
netic control of the selection of phonograph rec-
ords. Said machine has a series of electromag-
nets 192 which may correspond to the magnets
115 of the Wilcox patent, each of which controls
the selection of @ certain phonograph record.
There is also provided a magnet 193 which may
be considered as corresponding to the magnet 158
of the Wilcox patent and which initiates an oper-
ation of the machine. Speaking more generally,
the magnets 192 and {93 may be considered as
representing any suitable electrical elements for
the control of mechanical or electrical appa-
ratus. Each of the magnets 92 is connected to
one of the contact points {69 and each has its
opposite terminal connected to the power line {60.
The contact segment {11 and the magnet 193 are
connected to one terminal of a normally open
switch 194 operated by the magnet {83, The ob-
posite terminal of said switch is connected
through a normally closed switch {95 to the power
Jine 161. The switch 195 is operated by the re-
lay 158.

In the operation of the parts just described,
the magnet 153 is actuated in response to the
initial long signal impulse and the magnets 158
and 183 are then actuated in sequence. Switch
195 is opened before switch 194 is closed so no
electrical connection is made through said
switches. The actuation of magnet {83 presses
the pawl 188 into engagement with the ratchet
wheel 166 and prevents reverse movement of the
selector finger 167 during the intermittent op-
eration of magnet 153. Successive actuations of

magnet 153 in response to a given number of the
shorter signal impulses advances the selector
finger 167 to one of the contact fingers {69 de-
pending upon the number of shorter impulses in
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the series. Said selector thus conditions the cir-
cuit of the corresponding magnet 192 for sub-
sequent operation. At the end of a series of sig-
nal impulses, magnet 158 drops out and closes
switch 195. Due to the delayed action of magnet
163, switch 194 remains closed for an appreci-
able time thereafter. During this period circuits
are completed for the selected magnet 182 and
for the magnet 193. The corresponding phono-
graph record is thereby selected and the phono-
graph is set into operation. When the magnet
163 finally drops out, the circuits just mentioned
are broken and the pawl 188 is released to per-
mit the spring {81 to return the selector 167 to
initial position. Said initial position is deter-
mined by a rigid finger (96 secured to the shaft
165 and engaging a stationary stop pin 197.

By means of the apparatus just described the
time of transmission of a series of signal impulses
has been greatly reduced. The shorter signal
impulses may be transmitted.at the rate of 20
per second and the longer initial impulse may
be as short as a sixth of a second. When a se-
lection of 24 operations is provided, the entire
cycle of transmission may be run through in
less than two seconds. This speed of operation
is of particular importance where a number of
remote stations are used to control a single ma-
chine since it reduces to a negligible factor the
chance of simultaneous operation of two trans-
mitters.

The invention has been described in one of its
preferred forms, the details of which may be
varied by those skilled in the art without de-
parting from the scope of the invention as de-
fined in the appended claims.

For example, different forms of time delay de-
vices may be used to prevent operation of relay
153 in response to short impulses not preceded by
the initial long impulse, and one such alterna-
tive arrangement is shown in Fig, 7. In that
figure there is shown a portion of the apparatus
of Fig. 3 and parts common to both arrange-
ments are indicated by similar reference num-
bers. The time delay device consists of an in-
ductance 254 connected between the anode 147
of tube {13 and the resistor {48. Electrical en-
ergy is stored in said inductance at each signal
impulse and the connection is such that operat-
ing potential is not built up on grid {5i until &
predetermined quantity of such energy has been
stored. A switch 255, operated by the relay 158
when relay 153 has once been energized, is con-
nected to short-circuit the inductance 254 and

5 thus remove said inductance from effective con-

nection to the circuit. Thereafter the relay 53
may respond to the shorter impulses.

The invention claimed is:

1. In an impulse receiver for a remote confrol
system, the sub-combination of an electrical unit
responsive to signal impulses received by said
receiver, a time delay device associated there-
with and normally limiting response of said elec-
trical unit to impulses of greater than & pre-
determined duration, switching means controlled
by actuation of said electrical unit and adapted
to render said time delay device inactive, whereby
seid electrical unit becomes responsive to im-
pulses of shorter duration, and other time delay
apparatus actuated by response of said electrical
unit to the shorter impulses and associated with
said switching means to delay return thereof to
initial position for s predetermined period after
each such actuation, whereby said first mentioned
time delay device remains inactive through a
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series of the shorter impulses following the ini-
tial long impulse by an interval less than said
predetermined period and occurring at intervals
less than said predetermined period,

2. In an impulse receiver for a remote control
system, the sub-combination of a relay, electrical
circuits adapted to operate said relay in response
to signal impulses received by said receiver, a
time delay device associated with said circuits
and normally limiting response of said relay to
impulses of greater than a predetermined dura-
von, and a slow drop relay actuated by opera-
tion of said first relay and controlling the opera-
tion of said time deldy device to render the same
inactive, whereby said first named relay may re-
spond to an initial impulse of greater than said
bredetermined duration and may then respond
to a series of shorter impulses occurring at in-
tervals not greater than the drop-out time of said

slow drop relay and following the initial impulse.

at an interval not greater than said drop out
time.
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3. In an impulse receiver for a remote control
system, the sub-combination of a relay, electrical
circuits adapted to operate said relay in response
to signal impulses received by said receiver, a
condenser associated with said circuits and nor-
mally arranged to be charged at each signal im-
pulse and to delay operation of said relay while
being charged, whereby said relay is normally
unresponsive to an impulse of less than a pre-
determined duration, a slow drop relay actuated
by operation of said first named relay, and
switching means connected to said condenser
and controlled by operation of said slow drop re-
lay to disconnect said condenser from said cir-
cuits when said slow drop relay is energized,
whereby said first named relay then becomes re-
sponsive to a series of shorter impulses occurring
at intervals less than the drop-out time of said
slow drop relay.
LAMAR E. HAYSLETT.
FRED H. OSBORNE.



